INTRODUCTION
Tropical forests are among the richest and most complex terrestrial ecosystems supporting a variety of life forms of not less than half of all species on earth (Phillips, 1996) and a tremendous intrinsic ability for self-regeneration if properly maintained. However, many of these forests are losing these properties due mainly to interference by anthropogenic actions. The rate of deforestation has been estimated variously for different parts of the world. In Nigeria, the annual rate of deforestation has been estimated as ranging between 3% to 5% (Ojo, 1993) . However, these may just be guess estimate and far from reality. It has been espoused that forests have been recently affected by large scale anthropogenic and natural changes (Philips, 1996) and better understanding of the ecological changes in natural forest depends on progress in monitoring network of tropical forest plots. One of the major purposes of permanent sample plots (PSPs) is to monitor forest diversity and processes over time period in order to enhance better understanding of both local and large scale pattern in forest ecology. Early long term assessment of the Nigerian rainforest had been made possible by Forestry Research Institute of Nigeria (FRIN) through permanent sample plots (PSP) established at different parts of the county in the early 1920s (Okali and Ola-Adams, 1987) . Unfortunately, some of these plots had not been maintained in recent years. A network of 80 permanent sample plots of one hectare each were established within the rainforest of southern Nigeria between 1985 and 1987 (Table 1) by the European Economic Community/Nigerian Federal Department of Forestry High Forest Monitoring Project (HFMP). The objectives of the HFMP include the periodic monitoring for information on tree population dynamics. All the plots had been reexamined after two years of establishment. Reports based on the two samplings in all the plots had been made by Ojo (1990 Ojo ( , 1996 . However, plots at Abeku sector of Omo forest reserve had additional re-sampled in 1997 and 2000. The present study is based on the four samplings at Abeku sector of Omo Forest Reserve in 1985 , 1987 , 1997 and 2000 with the aim of assessing the developments in the forest. This is expected to be achieved by analysing plot parameters including tree density and basal area, species and family composition, tree species diversity etc. at different sampling periods. (Figure 1 ) The vegetation and other general description of the study site had been carried out by various authors (Okali and Ola-Adams, 1987; Ojo, 1990; Ojo, 1996; Ola-Adams et al., 1998; Ola-Adams, 1999) .
MATERIALS AND METHODS Study Area

Vegetation
The vegetation of Omo Forest Reserve is a mixed moist semi-deciduous rainforest. This can be distinguished into a dry evergreen mixed deciduous forest in the northern part and a wet evergreen forest in the southern part. With the exception of the 640 hectare Strict Nature Reserve, now a Biosphere Reserve at the centre of the forest reserve, most of the forest are disturbed with a substantial parts converted to tree plantations. The plant families with the most abundant individuals include Araceae, Compositae, Ebenaceae, Lilliaceae, Papilionoideae, Poaceae, Rubiaceae and Violaceae. The most common tree species include Diospyros spp., Drypetes spp., Strombosia pustulata, Rinorea dentata and Voacanga africana.
Topography, Geology and Soil
The topography of the sites varies widely from nearly flat to rolling. About 80% of the sites are well-drained into the watershed of River Omo the major river that traverses the sites. The uneven topography is characterised by numerous small hills which are dissected by tributaries of the Omo, Shasha and Oluwa Rivers. This unevenness has been attributed to past geological events. The area was once composed of sedimentary rocks, probably sandstone, of varying coarseness. A period of volcanic activity in the past heated these rocks to such an extent that they became viscous and flowed. In many places schist (mainly low grade muscovite-biotite) and gueinsses can be found. Good flow banding and folding are also visible usually on outcrops on top of hills. In other places homogeneous outcrops of granodiorite can be found as well as quartzites outcrops in one or two localities. As a result the metamorphic rock has produced terrain that is quite resistant to the actions of physical and chemical weathering. About 80% of the sites are well-drained into the watershed of river Omo. The sites are made up of several soil types but they all belong to the tertiary sediments. Most of the soils are heavily leached, being Oxic. (Ojo, 1990) located in compartments 18, 29,30, 37, 38, 49, 50 , and 63 at Abeku sector of Omo forest reserve were enumerated in 1985 and re-enumerated in 1987 (Table 1) . However as a result of human activities especially farming, not all the sixteen plots were available for further enumeration in 1997 and 2000 (Table 1 ). Each plot is one hectare in extent (40m by 250m) and offset perpendicularly 50m from the reference baseline. The centreline of each plot is demarcated and marked at intervals of 50m. Floristic data comprising mainly diameter at breast height (dbh) were collected from each plot at three levels: Small trees 5-20 cm dbh measured within 2.5m either side of the centreline. Medium trees 20-40cm measured within 5m either side of the centreline. Large trees >40cm dbh in the entire plot. Thus, the three tree size classes: small trees, 5-20 cm dbh; medium trees, 20-40 cm dbh and large trees, >40 cm dbh were measured in different percentages of the plot (12.5%, 25% and 100% respectively). The enumeration data per plot and at each year were summarised into frequency and basal area tables using FORTRAN program STANDTAB and STANDBA (Lowe R.G., Personal communications). Each table comprised the scientific names, codes, family names and frequency or basal area at the three tree size classes. These plot tables were then collated for further statistical analyses including the following: (a) Correlation analysis was carried out to compare the frequencies and basal areas of the size classes at the measuring periods. 
RESULTS AND DISCUSSION
The full list of tree species enumerated with their families and total frequencies for the four measuring periods (1985, 1987, 1997 and 2000) are presented in Appendix 1. The summaries of floristic variables assessed are presented in Table  3 .
Floristic composition
Tree species There were 98, 109, 95 and 71 plant species enumerated in 1985, 1987, 1997 and 2000 respectively. The increase from 1985 to 1987 was due to more species being identified in the 1987 enumeration but the subsequent decrease in 1997 and 2000 are due to long interval between 
Plots measured n.av: Plots already converted to plantations of arable and cash crops and hence not available for enumeration measurement during which the plots had been encroached and some plots completely lost to cash and arable crop farmers (Table 2 ). This no doubt affected the diversity of the tree species. The ten most abundant plant species in 1985 are Diospyros iturensis (DIAL),Tabernaemontana pachysiphon (TAPA), Octolobus angustatus (OLAN), Strombosia pustulata (SBPU), Diospyros dendo (DIDE), Diospyros suaveolens (DISU), Drypetes gossweileri (DRGO), Rothmania hispida (ROHI), Hunteria umbellata (HUUM) and Anthonotha aubryanum (ASAU). The ten species account for over 54% of the total tree frequency (Table 4 ). The composition of the ten most abundant species did not change drastically in subsequent measurements. Thus in 1987, 1997 and 2000, the ten most abundant tree species represent 63.2%, 66.6% and 64.5% of the frequency of all trees respectively. With regards to basal area, two clear distinction are noticeable. First, some upper storey large trees such as Erythrophleuem ivorensis (ERIV) and Terminalia superba (TESU) had been added to the list of the first ten species. This is not surprising since basal area defines area occupied by individual species. The second distinction is that Strombosia pustulata (SBPU) consistently occupied the first position in all the four measuring periods. This may be attributed to the large number of individuals present and the ability of the tree species to grow to a fairly large sized tree. Nevertheless, the ten largest trees at each enumeration accounted for 47.8%, 47.2%, 56.6% and 50.8% of the total basal area during 1985, 1987, 1997 and 2000 enumerations respectively (Table 4) .
Tree species and family distribution
The spread of species among plots, their percentage and cumulative percentages at each measuring time are presented in Table 5 . The percentages were based on the number of plots available for measurement. Thus 16 plots in 1985 and 11 and 8 plots in 1997 and 2000 respectively. The results show that only 32.65% and 35.77% of the species were present in 8 out of the i6 plots in 1985 and 1987 while over 35% of the species occur in less than three plots. The situation is somewhat the same in 1997 where less than 40% of the species were present in five out of 11 plots. In 2000, no single tree species occur in all the nine plots, while 33% of the species were present in four out of the nine plots enumerated. For the sparsely distributed species, not less than 19% had occurrence in only one plot. These sparsely or "restricted" species are sources of concern in relation to conservation of genetic resources in the face of reducing areas of forested land. A total of 32 tree families were encountered during the study. Of these 22 families were common in each of the four enumerations (Table  6 ). 31 families were enumerated in 1987 while 28, 29 and 23 families enumerated in 1985, 1997 and 2000 . This meant that additional four families were discovered in 1987 while one family, Anacardiaceae disappeared after 1985 sampling. In 1985, the six families which account for over 86% of stand density with total density are Ebenaceae, Apocynaceae, Euphorbiaceae, Sterculiaceae, Olacaceae and Rubiaceae. The six have 7,6,16,4,1 and 9 species respectively. It is of interest to note that Olacaceae has only one specy i.e. Strombosia pustulata, it is still among the largest six families that dominate the landscape. The six families still dominate the landscape in subsequent enumerations accounting for 84.2, 85.4 and 77% of total density in 1987, 1997 and 2000. The four families enumerated in 1987 but not found in earlier enumeration in 1985 are Capparaceae, Guttiferae, Passiloraceae and Rhamnaceae. They have one species member each. They are the families of Bucholzia coriacea, Garcinia kola, Barteria fistulosa and Maesopsis emini. Unfortunately, except for Bucholzia coriacea, other three species were not encountered in 1997 and 2000. The decreasing number of species and families from 1987 through 1997 to 2000 indicates the extent of danger to the diversity of the natural forest due to dereservation and deforestation.
Stand Density and Basal area
Stand density per plot and size classes at each measuring periods are presented in Table 7 . Generally, as will be expected, mean density decreases from small trees to the larger trees. In 1985, mean density per plot ranges from 17.06, 117.75 to 1134.0 for large trees, medium trees to small trees respectively. In 1987, the trend is not different from that of 1985 but there is increase in the mean density per plot at all tree size classes. Thus 1167.0, 174.25 and 17.94 for small, medium and large sized tress. Increase in the mean density per plot for the small trees in 1997 may be due to new recruitment to the minimum size class. For 1997 and 2000, there is general decrease in the mean density per plot. 12, 16, 17 and 18 between 1987 and 1997 and plots 21 and 22 between 1997 and 2000 . The stem basal area per plot and in the three tree size classes at the four measuring periods are presented in Table 8 . The pattern of distribution of basal area among the tree size classes is different from that of stem density. While stem density follows an inverted J, basal area increase with increasing tree size depending of course on the number of trees represented in the size classes. In 1985, the mean basal area per one hectare plot was 27.24 m 2 . This was made up of 8.28 m 2 , 9.31 m 2 and 9.04 m 2 in the small, medium and large trees respectively. As in the tree density, the mean basal area per hectare in 1987 had increased to 27.43 m 2 made up of 8.81 m 2 , 9.93 m 2 and 9.0 m 2 in the three size classes respectively. Mean basal area per hectare in the 1997 and 2000 enumerations had decreased to 23.15 m 2 and 14.97 m 2 respectively (Table 8) . From the stand density and basal area values for each plot, size class and years of enumeration, it is clear that the plots are heterogeneous. Student's t statistic computed showed that there is significant difference between the plots at 99% probability (Tables 7 and 8) .
Correlation between Measurement Periods
The correlation matrices of both stand density Table5. Percentage distribution of tree species in the sample plots at different measuring periods at Abeku Sector of Omo Forest Reserve, Nigeria. and basal area at different periods of measurement are presented in Tables 7& 8. In order to ensure proper comparisons, only the nine plots that were available throughout the study were used. For the stand density, the relationship between subsequent measurement was only significant at 99% for 1985 and 1987 and 1985 and 1997 while relationship between 1987 and 1997 and also between 1997 and 2000 were significant at 95%. The other two size classes only have significant correlation at 99% between 1985 and 1997. The pattern is not different for basal area. The implications of this trend is that there had been a tremendous change in both the stand density and basal area and consequently on the stand structure.
Diversity indices
The results of the inverse of Simpson diversity indices are presented in Table 3 . The inversion of Simpson formula is to avoid the ambiguity associated with the normal rendition of the formula. In the present form, the higher the value, the more heterogeneous the site. Two patterns can be distinguished in the diversity indices, one across the years of measurement and the other along the tree sizes. 
Similarity indices
Sorensen/s similarity indices between pair sampling periods for the nine plots available during the four sampling periods are presented in Table 9 . High values were found between 1985 and 1987 (86.46); 1987 and 1997 (88.120 and 1997 and 2000 (71.47) thus, 1985 and 1987> 1985 and 1997 >1985 and 2000 further confirms that change in floristic composition is not only due to outright loss of some plots but also due to encroachment of the remaining plots. (Ojo, 1990; Okali and Ola-Adams, 1987 and Ola-Adams, 1996) . The five plots lost between 1987 and 1997 and additional two plots between 1997 and 2000 should be a serious concern and indicates the level of dereservation/deforestation in the study site and by extension most parts of the Nigerian rainforest. These have serious implications on global climate. It is a matter for verification to confirm if the remaining nine plots have not been converted to plantations of arable and cash crops. It should be noted that the ten plots at the Sawmill sector of the forest reserve (Table 1) had earlier been converted to monocultural plantations of Gmelina, Teak and Pines. It will be necessary to investigate what is going on in other EEC/HFMP plots in other parts of the rainforest of southern Nigeria viz. Owan, Sapoba, Oban East and Oban West (Table 1) .The low values of all the parameters assessed in 1997 and 2000 may not entirely be due to the loss of these plots but also to the encroachment of the remaining plot which depleted them of small, medium and large trees. One of the reasons why deforestation of reserved forest especially the research sample plots, is made easy is the interval between measurement and remeasurements which results in near neglect of the plots. For example, ten years (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) as in this study, is a long time to abandon research plots at the centre of a rainforest surrounded by enclaves. However, possibility of encroachment will be reduced if the plots are frequently visited and assessed. The fact that additional tree species and families were found in 1987 enumeration showed that if continuous and consistent enumerations were carried out at constant intervals, tree diversity would have improved with subsequent enumeration. The high values of parameters measured in 1985 and 1987 confirmed that if the forest is properly managed and protected, there will be increased turnover as reported for other forest in the tropics (Phillips, 1996) . It is therefore necessary that the remaining forests especially those in research plots should be properly maintained and periodically assessed to be able to achieve the purposes for which they were established, which is to monitor their diversity and development through time. This is very essential as tropical forest support more than half of all species on earth and also because of the important role of tropical forests in amelioration of climate. The original plan for the EEC/HFMP was to assess them at 2-years interval. The attainment of this objective cannot be achieved without international assistance to enhance their continuous assessment.
CONCLUSION
Tropical forest anywhere in the world is a great asset to humankind. Their wanton destruction at this time, when researches are still going on to determine the uses of their numerous resources (especially plants) and potentials will deny both present and future generations of these benefits.
